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Purpose: We evaluated if subjects discordant for radiographic hip
osteoarthritis (RHOA) had worse pain over 6 years in the knee con-
tralateral to the hip with greater OA than in the ipsilateral knee, as has
been suggested by studies of persons with unilateral hip replacement.
Methods: Using a paired-knee case-control design, we studied 228
subjects in the Osteoarthritis Initiative (OAI) database who were dis-
cordant for RHOA at baseline and had Kellgren-Lawrence grades 0-1 in
both knees. OAI baseline pelvis radiographs were analyzed for indi-
vidual radiographic features (IRFs) of hip OA using the OARSI atlas, and
hips were classiﬁed as deﬁnite RHOA (Croft grade  2 or deﬁnite
osteophytes or deﬁnite JSN), possible RHOA (IRFs present but not def-
inite, e.g. isolated grade 1 osteophyte or joint space narrowing), or
normal. Three subgroups of subjects were discordant for RHOA between
limbs: 1) normal/possible (n ¼ 136); 2) possible/deﬁnite (n ¼ 64); and
3) normal/deﬁnite (n ¼ 28). An individual’s contralateral (“case”) and
ipsilateral (“control”) knee was identiﬁed in relation to the limb with
greater RHOA. Knee pain was assessed annually for up to 6 years using
the WOMAC and KOOS pain subscales, each of which was analyzed as
follows: Pain levels at baseline in the contralateral and ipsilateral knees
were compared using conditional logistic regression, whereas longi-
tudinal trajectories in the pain levels in contralateral and ipsilateral
knees were analyzed using a group-based joint trajectory model. We
used the model to identify and estimate distinct 6-year trajectories of:
pain in the control knee (Outcome 1) and case-control difference in
knee pain (Outcome 2), applying the Bayes Information Criteria to select
the number of “groups” (subsets of subjects) per outcome having dis-
tinct trajectories. While case-control differences (Outcome 2) are of
primary interest, including Outcome 1 in the joint model facilitates its
interpretation.
Results: At baseline, the median (interquartile range) WOMAC pain
level was 0 (0, 2). Contralateral vs. ipsilateral knee was not associated
withWOMAC pain level: the odds ratio (OR) for having greater WOMAC
knee pain in the contralateral knee was 1.02 (p ¼ 0.74) in all subjects;
the results were similar in all three subgroups of discordant RHOA. The
trajectory analysis identiﬁed 3 trajectory groups (TrjGp) per outcome
(Fig. 1). 52% of ipsilateral knees had no or very low pain at baseline,
which remained constant over time (TrjGp 1); 33% knees had mild pain
that increased slightly over time (TrjGp 2); and 14% had moderate pain
that improved slightly over time (TrjGp 3). For the difference in pain
between a subject’s knees, a majority (88%) had no difference in pain
that was stable over 6 years (TrjGp 2*). The other two groups identiﬁed
by the model had approximately equal percentages: 5.2% had worse
knee pain in the contralateral knee at baseline (TrjGp 3*) and 7.0% had
worse pain in the ipsilateral knee at baseline (TrjGp 1*); in both groups,
the differences in pain between knees diminished with time. Adjust-
ment for degree of discordance of RHOA at baseline did not signiﬁcantly
(p > 0.05) impact changes in knee pain discordance over 6 years
(Outcome 2). Results for KOOS pain were similar (not shown).Fig. 1. Trajectories for WOMAC pain changes over 6 years in the ipsilateral
knee [Model 1, left] and for the difference between the contralateral and
ipsilateral WOMAC scores [Model 2, right]. The dashed lined represent
95% conﬁdence intervals.
Conclusions: This study found that in subjects whose RHOA status was
discordant between hips, long-term knee pain outcomes did not differ
between limbs contralateral or ipsilateral to the hip with worse RHOA.
Despite having unilateral RHOA, most subjects had similar pain in both
knees, includingmanywith little or no pain, during 6 years of follow-up.
Further studies are needed to determine if discordance in pain between
an individual’s hips affects knee pain outcomes.300
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Purpose: Favourable outcomes are observed following hip arthroscopy,
for up to 10 years post surgery. However those with more severe joint
degeneration at hip arthroscopy have worse outcomes than those
without. If impairments in hip ROM and strength are associated with
poor outcome when OA is in its early stages, modiﬁcation of these
impairments with therapeutic interventions may improve outcomes
prior to advancement of the disease process. The aims of this study
were to: i) determine whether measures of physical impairment of the
hip (hip joint range of motion (ROM) and hip muscle strength predict
patient-reported outcomes (PRO) in patients with chondropathy fol-
lowing hip arthroscopy; and ii) determine whether predictors of out-
come are different between men and women.
Methods: This was a prospective longitudinal cohort study conducted
in a community setting. Participants included 72 patients with hip
chondropathy ( Outerbridge I) (41 female; age ¼ 3812; height ¼
1.740.09m; weight ¼ 7913kg; BMI ¼ 276kg/m z) who were
recruited, 12–24 months post hip arthroscopy by a single surgeon.
Collection of participant characteristic data and measures of physical
impairment) occurred at 12-24 month post-surgery (baseline) and
primary outcomes collected following a 12 month observation period.
The primary outcomes were the Hip Osteoarthritis and Disability Out-
come Score (HOOS) and the International Hip Outcome Tool (iHOT-33).
Participant characteristics included: age, gender, height, weight, waist
girth, body mass index (BMI). Predictor variables included age, height,
weight, body mass index (BMI), time since surgery and measures of
physical impairment, including hip joint ROM and hip muscle strength
(peak torque normalized for body weight). Independent t-tests deter-
mined differences in participant characteristics between genders.
Pearson’s correlation coefﬁcients were calculated to explore relation-
ships between the dependent variables (subscales of the HOOS, the
iHOT-33) and predictor variables (participant characteristics (age,
height, weight , BMI and time since surgery), and measures of physical
impairment (range and strength)) in men and women. To determine
whether baseline measures or measures of physical impairment were
signiﬁcant predictors of PRO, participant characteristics and impair-
ment variables that were signiﬁcantly correlated to any PRO measures
were entered into a series of stepwise multiple linear regression anal-
yses. Signiﬁcance was set at p < 0.05 a priori.
Results: There were signiﬁcant between-gender differences for par-
ticipant characteristics, with women being older (mean difference (MD)
7 95% conﬁdence interval (2 to 12) years) than men, and men being
taller (MD 14(11 to 17) cm), heavier 13(8 to 18) kg), with greater time
since surgery (MD 2(0 to 4) months) than women. Multiple regression
analyses revealed that in men, reduced hip ﬂexion range (r z ¼ 0.310-
0.530; p ¼ 0.005 to < 0.001) predicted worse outcomes on all HOOS
subscales and iHOT-33; whilst weaker hip abduction strength (r z ¼
0.263-0.360; p ¼ 0.010 and p ¼ 0.002) predicted worse HOOS pain and
ADL subscales. In women reduced hip ﬂexion range (r z ¼ 0.107-0.167; p
¼ 0.046 to 0.016) predicted worse HOOS symptoms, ADL, sport, quality
of life and iHOT-33; whilst reduced hip extension, abduction, adduction
and external rotation strength (r z ¼ 0.140-0.207; p ¼ 0.026 to 0.008)
predicted worse outcomes on all HOOS subscales and the iHOT-33.
Conclusions: In summary, the ﬁndings of this study indicate that hip
joint ROM and hip muscle strength atw18 months post hip arthroscopy
do predict outcome in patients with hip chondropathy 12 months later.
Impairments predicting outcome differed between men and women.
Whilst greater hip ﬂexion ROM predicted better self-reported outcomes
in men and women, the relationship between hip muscle strength and
outcome varied between genders. In men, hip abduction was the only
strength measure to predict outcome. However in women, a variety of
strength measures, including abduction, adduction, extension and ER all
predicted outcome. These relationships are modest, with a large pro-
portion of the variability accounted for by factors thatwere not evaluated
in this study. Nonetheless it appears that these impairments could be
targets for conservative treatment regimes. It is likely that females require
rehabilitation programs of greater diversity, incorporating strength
training for awider variety of hipmuscles following hip arthroscopy. This
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S178may enable clinicians to provide targeted rehabilitation programs which
could improve outcomes in people with hip chondropathy.
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INJURY ARE NOT ASSOCIATED WITH KNEE PAIN AND SYMPTOMS
WITHIN 4 WEEKS OF INJURY
J.B. Driban y, L.S. Lohmander z, R. Frobell z. y Tufts Med. Ctr., Boston, MA,
USA; zOrthopedics, Clinical Sci. Lund, Lund Univ., Lund, Sweden
Purpose: Following an anterior cruciate ligament (ACL) tear most knees
have a bone marrow lesion (BML); however, the clinical relevance of
these post-traumatic lesions remains unclear. Previous studies have
suggested that post-traumatic BMLs are associated with pain. We
explored the cross-sectional associations between post-traumatic BML
volume and self-reported knee pain and symptoms in individuals with
acute ACL injury where almost everyone suffered from at least one post-
traumatic BML. Our primary focus was the total BML volume of the
injured knee, secondary focus was on the tibiofemoral compartments,
and the separate condyles were exploratory.
Methods: 121 young active adults (mean age 26 [SD 4.9] years) with an
acute ACL tear to a previously uninjured knee were studied as part of a
randomized clinical trial (The KANON-trial). BML volume was auto-
matically segmented from 1.5 Tesla magnetic resonance (MR) images,
obtained within 4 weeks of injury, using a composite dataset made up
of a sagittal dual-echo turbo-spin echo and sagittal short tau inversion
recovery sequences (Virtualscopics Inc., Rochester (NY), USA). Self-
reported pain and symptoms of the injured knee was obtained at the
same day as MR imaging using the KOOS questionnaire (0-100, worst to
best). A depression fracture as visualized on MR imaging was shown to
have a strong relation to BML volume but could inﬂuence pain through
other mechanisms; thus we stratiﬁed our primary analysis for those
with and without a depression fracture. We used multiple linear
regression models to assess the cross-sectional association between
KOOS pain or symptoms (outcome variables) and total knee BML vol-
ume (primary aim), medial and lateral tibiofemoral BML volume (sec-
ondary aims), and regional BML volumes (exploratory aims) collected
within 4 weeks of injury. We present crude results and results adjusted
for time from injury to MR imaging, age, body mass index, and sex.
Results: The majority of participants were male (74%), had at least one
BML in the knee (96%), and had a depression fracture in the knee (57%).
The participants reported both knee pain (mean 57 [SD 17]) and knee
symptoms (48 [17]) at the same day as MR imaging acquisition but total
knee BML volume was not related to self-reported knee pain for the
entire cohort (p ¼ 0.25, Table 1). Among those without a depression
fracture, larger total knee BML volume was associated with increased
knee pain scores (p¼ 0.02); however, no associationwas found for those
with a depression fracture (p ¼ 0.96). Larger medial (p ¼ 0.02), but not
lateral (p ¼ 0.77), tibiofemoral BML volume was associated with
increased pain scores, speciﬁcally when BMLswere present in themedial
femoral condyle (p ¼ 0.05, Table 1). We found no association betweenTable 1
Associations between baseline bone marrow lesion (BML) volume and knee injury and o
Variable Median
(25% and 75% percentiles
BML volume - total knee 19.8 (13.5, 34.1)
Among individuals with depression fracture 28.5 (16.8, 41.7)
Among individuals without Depression Fracture 14.6 (8.0, 23.6)
Secondary analyses: tibiofemoral compartments
BML volume - lateral tibiofemoral compartment 14.8 (10.5, 25.3)
BML volume - Medial tibiofemoral compartment 3.7 (0.8, 11.0)
Exploratory Analyses: Condyles
BML volume - lateral tibia 10.4 (6.0, 15.2)
BML volume - lateral femur 3.8 (0.5, 10.2)
BML volume - medial tibia 2.6 (0.4, 8.9)
BML presence - medial femur** 64 (53%)
Note. Parameter Estimate ¼ estimated difference in KOOS pain score per cubic centimet
CI ¼ conﬁdence interval.
Adjusted model ¼ adjusted for time from injury to magnetic resonance imaging, age, bo
# signiﬁcant association (p  0.05)
* One individual had missing body mass index.
** Dichotomized as present / absent because 47% had zero volume in this region.self-reported knee symptoms andBMLvolumes for the total knee,medial
or lateral tibiofemoral compartment, or for any individual region.
Conclusions: We failed to identify a ﬁrm relation between knee pain
and symptoms and the volume of post-traumatic BMLs within 4 weeks
of an acute ACL injury. We did identify an association between increased
pain and larger BML volume in the medial compartment and in those
without a depression fracture; however, this relationship was weak.
Maybe the presence of at least one post-traumatic BML, regardless of
size, is enough to cause pain after ACL injury or possibly, pain is caused
by other mechanisms (such as inﬂammation or possible meniscus
injury); further studies are needed to shed light on pain after knee injury.
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Purpose: Measures such as self-rated health and mental well-being
consistently have been shown to predict patient-reported outcomes in
OA-related surgery.While pain and pain severity have been shown to be
associated with poorer mental well-being among patients scheduled to
undergo hip and knee replacement surgery for OA, the focus has nearly
exclusively been on hip- or knee-speciﬁc pain. However, the majority of
these patients often report multiple symptomatic joints, apart from the
joint for which they will receive surgical care. In this study, we inves-
tigated the association between the burden of painful/symptomatic
joints and the reporting of depression among patients scheduled for hip
and knee replacement for OA.
Methods: In addition to providing demographic and comorbidity data
and completing hip- or knee-speciﬁc WOMAC pain and function ques-
tionnaires, 472 patients indicated on a homunculus all joints that were
painful/problematic on most days for at least a month in the past 12
months. A count score of symptomatic joints was developed. Our out-
come of interest was self-reported depression (Yes/No). Individuals
reporting inﬂammatory arthritis were excluded. Unadjusted and adjus-
ted analysis using logistic regression modeling was used to investigate
the association between symptomatic joint burden and depression.
Results: Joint counts ranged from 1-20, with nearly one-third of the
sample reporting 6 or more symptomatic joints. Across tertiles of the
joint count distribution, we found increased reports of chronic con-
ditions, worseWOMAC knee- and hip-speciﬁc pain and function scores,
and increased reports of depression. Adjusted for age, sex, level of
education, hip/knee OA, chronic condition count, and WOMAC function
and pain scores, increasing burden of symptomatic joints was sig-
niﬁcantly associated with an increased odds of reported depression.
With each numeric increase in symptomatic joint count, the odds of
reporting depression increased by 20% (Odds Ratio: 1.2 (95% CI:1.09,
1.31, p < 0.01) (Table 2). This means that for individuals reporting 6
symptomatic joints (one-third of the sample), for example, their odds ofsteoarthritis outcome scores for pain
, cmx)
Unadjusted Parameter
Estimate (95% CI)
Adjusted Model*Parameter
Estimate (95% CI)
0.07 (0.24, 0.09) 0.09 (0.26, 0.07)
0.0 (0.20, 0.20) 0.0 (0.20, 0.21)
-0.37 (0.77, 0.03) 0.46 (L0.85,L0.06)#
0.01 (0.23, 0.23) 0.03 (0.26, 0.19)
0.50 (L0.91, L0.10)# 0.48 (L0.88,L0.08)#
0.08 (0.48, 0.33) 0.20 (0.61, 0.21)
0.07 (0.25, 0.40) 0.06 (0.28, 0.40)
0.48 (L0.94, L0.02)# 0.46 (0.92, 0.00)
7.3 (L13.3, L1.2)# 6.4 (L12.8, 0.0)#
er of BML volume.
dy mass index, and sex.
